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Design and Fabrication of a Microfluidic Chip for In Vitro
Oocyte Maturation
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Abstract: In this paper, we designed and fabricated a microfluidic chip for in vitro oocyte maturation. All processes have been
simulated using COMSOL multiphysics software prior to fabrication of the microchip, to achieve an optimized geometry. Finally,
using soft lithography, we will discuss the different stages of optimized manufacturing process for the designed microchip in detail.
The fabricated microchip has been implemented using the commercial elastomer, Poly dimethyl siloxane (PDMS) in the
microfabrication laboratory and have been clinically evaluated over mice oocytes in different stages using infertility laboratory
facilities and its issues has been identified and resolved. The maturation process has been compared to the standard IVM of oocytes
and significant improvement has been observed.

Keywords: Assisted reproductive technology (ART), microfluidic technology, in vitro maturation (IVM), oocyte
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! Assisted Reproductive Technology

2 In Vitro Fertilization

3 In Vitro Maturation

4 Microfluidic Technology

3 Navier—Stokes equations

¢ Viscous compressible fluid
7 Kinematic viscosity

8 Viscosity

° No-slip

19 Human Tubal Fluid

! Granulosa Cells

12 Microchamber

13 Shear Stress

14 Soft Lithography

15 Polydimethylsiloxane
16 Clean Room

17 Pre-Polymer

18 Curing Agent

19 Curing

20 Bovine Serum Albumins
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